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±sev;I/f-4^i'XF^Vl/-7X®#to#|j(^IE'it- 40 

±iE ^Xh miB^mit. #liP#SiE1i¥ t lEl 
?n/c±IEv;l/f-4^-\' X F i7";l/-7°^cD#to#i(^IIi 
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i5iisit±fE±t^b-^;i/^ig^t-5 u tmmttum 

m 1 IEic®MiSr^±t^i/Xr Ao 

ti?tifc±IE#^gP5>MacDl¥lffll¥lffltf|gcoS3RicS-J 
mttm^m 1 IEl©f£'iSF^^±^v'XTAo 
[0 0 0 1] 

9 liii^iim-r ^ isssF^^^ ^ '>xr A t § 0 

[0 0 0 2] 

[^^5K©g^|f] in 1 8 (i. M^tf 7-2 8 8 7 9 

1 ^mi^mmmm 3 ^^^{SM^F^ft^ggto^sSc 

(i:*3V^T. 2 0 10 ttMiSr^^t^-y--/^, 2 0 11. 

2 012, 20 1 3{i|Hli»'l'y^7x-Xg|3, 20 14 

(ifuBff fg5j^SEgp. 2 0 15 mmtm^k 2 0 1 6 ti 
mm-^mwnk 2 o n immmmm^j^n^. 2 
0 1 8 ^mufsmt ■ Mi3-v$)^. 2 0 19. 202 
3. 2 0 2 7 iii^fi^fiffli^gPAx. 2020. 202 
4.202 2021. 202 

5. 2 0 2 gmig'ifgSfifflrtgP^^x. 2022. 2 

0 2 6. 2 0 3 0 tifuSfffSiMfifflrtgP^^X. 2 0 3 1 

mmmw'if$mKmm^^^7.. 2032 t±iM-g(g 
iti^s^iii^ffl u. 2 0 3 3 ttBMri? 1 1 
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ll-l'y^7x"XgP2 OIK 2 0 1 2. 2 0 1 3lts 
^flLfcT-^^M«TL. B^fiT-fentf rtsP^^'X 2 0 1 
9. 2023. 202 7 ^/T LTB^fg^B^ftf^^lt • 5^ 
ISg|52 0 1 

[0 0 0 4] le],^-f'y^7x-7.g|52 0 IK 20 1 

2. 20 1 3tt. ^liBLTcT-^mmm^mm. 

rtMl?^^X2 0 2 K 2 0 2 5. 2 0 2 9 ^/M.Tf4M'i 10 

m^iiLWtnwT^EBn 0 14. siiftggP2 o 1 5. 
m-mm^2 0 1 e^igji-r^o fiMiffg^gBgP2 

0 1 4{i»U2 0 2 1 *^e)^^tfc|itmiffE^3t!- 
LTrtg|?/^X2 0 2 6. 2 0 3 0^frLT|5],^|-r>^7 
x-7>gP2 0 1 2. 2 0 1 S^^i^t^o 

[0 0 0 5] $/c. feSIf fg^J-EsP 2 0 1 4ttrtgP^^X 
2 0 2 5*^e^ttfcluM1i$g^nif-LTF«9g|5^U2 0 
2 2. 2 0 3 O^/^LT0l5-f y^7x-XgP2 0 1 

1.201 sMi^t^o t^iz. imm'^6^m^2 0 

1 4 ttrtsP^U 2 0 2 9*^P)^ttfcf4tt'l'ffg^3h°-L 20 
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[0 0 0 8] B^firEg?|t$J*^gP2 0 1 7tt. di:0(D 
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;tyv>x^htam 4ti±ttu^;b^£m sit 

v;l/^4PtXFffl7FbXfiMm 6tiv;l/^4^-vX 
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* 1 (D7^^^A 1 mt^nVy^mmiztiLT. m'm 



(5) 

7 

[0 0 2 2] mm^-D^'xmmt^o memm 
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7/^?^ A 1 *«-r§g|3^^1|?L 6 tM-r§v;l/^4^-\'X 
Fffl7FPX©yXF^®[|fL (XT'y:^S 1 I) , « 
TOI* 1 a^^UX F[^(D-7;|/^4^-vX F^Vl/-7°{c# 
inT5 (Xx7 7°S 1 2) o ?M#Si*l a 

Tfi^ gR5iMi||L 3ic?ifLTii^ -7;bg^++X Fffl7 F 
1/X2 3 0. 1 0. 3. 2cDx';l/^^+XF^;l/-:/t 

[0 0 3 4] mm^. M^^'&l bT{iv;l/^4^-\'X 
F7F^X2 3 0. 1 0. 3. 2cDV;l/f-4^-vX F^^> 
-7°t#inU ^ijffltiiffi^l cT1i:x';bf-++XF7F 
1/X2 3 0. 1 0. 3. 3©v;l/^4^^XF^>-yfc 
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ffl#®7/^^ A 3 ti\ gi>£D7^^'^ A 3 OlfgtC^M^ 

^ A 3 mmmwiMmm-^'^ 2 tj^tt^o 

fSH^f^^t^^t-zs-ZTti. Mirff fg^fi^S 1 0*^7 
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7.2 3 0. 1 0. 3. 3©V;l/9'+^XF^;l/-:/t{i 
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*1 bTti. v;Vf-4^^XFffl7F^X2 3 0. 1 0. 
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#S*1 cT-ti. v;l/f-4^tXF7FbX2 3 0. 1 30 

0. 3. 3icmmnrzShn3(Dmim^^m^o 

fOTtffi* 1 d -Vli. v;l/f-4^-v X F 7 F 2 3 0 . 

10. 3 . 1 imin-^ntcShn i <DW^m^§:int 

[0 0 3 8] $fc. 

* 1 tD^iJfflt®7/^^*m^1i|li{<:S/c*^^T^S]L. 
7/s^^*^]it-Sg|5^'pUi{<:^M*^4i:/cii^. v;l/f-4^ 
^XFi^7FUXtiI¥IS6(cJ;D^ v;l/^4^tXFffl 
7F^7sO'JXFO||^^^tfd (Xt7:/S8) o 40 

[0 0 3 9] i:i±(o^d\c:^mm<omx^ms m. 
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[0 0 4 0] nmmmz. ^(^mm'mm. 

la. lb. I cimmmmtmm^m. zn 
im^rsm^-^'^. 3(i:t7i>x^FWiim 4ti 

K^^^;HS£m 5 {iv;V5^4^^X Fffl7 Fl^XfiJ 
6{iv;l/g^+^XFffl7FlxXWam 7{i 

X F ^";l/-7°tiim 8 {iv;I/f-4^+ x F 

m 1 n±#lintl5(IH1i^lST-fe§o 19 lis ig*!^ 

f^>& 1 efaog^Tj'MiiEL i~L 1 eic^^fijL. mmm 

^ 1 ©?ijffl#07/^^ A 1 ~ A 3 ^BBS t fc^i^^^f 

[0 0 4 1] m^. mmz^h'Ttmt^o mQit. fj 

latigT^ 1 a ©7^^^ A 1 :^)m'pIiiL 6 ic. fMtuiS 
1 b 07/^^ A 2 L 7 {C, MMmM 1 c 

©7/^^ A 3 Am'-fSJl? L 3 {cfiSLTV^^ t L 

Tl^§c a5^7>PIiiL3{clt-S?OT^ifii*l c 

«?|J)1#«7/^^^ A 3 1\ ^'A(D7A^ A 3 tMLTlf 
fg(D^g^tf^\ 7^^^A3©^M1ffg^s fOTt^i^l^ 

[0 0 4 2] sf\ ±t^^-^;H5£¥g4tt. mmm 
m^t^o m 3 izummm 1 3 ^-^^g^Tj^iiiit^^ t 

xm^htcm\y^)\^^mto v;V9^++XFffl7Flx 
XimiSStt. @4{c^t-J;5{c. ^±t:t^-^;Wi:M 

LT. v;l/f-4^^XFffl7F^X?:|iJD^T§c 
[0 0 4 3] v;l/f-4^+XFffl7F^XWiI¥g6{i. 

TiJ D ST P. tlfc X F ffl7 F UX^r#-r 

§0 i?^ijx.a\ mj}mmi3mmm^i acD7/s~^A 

1 A^^St-Sgl^^'ilJiL Gtil^tbT. ±t^W;l/2*m 
$nT:teD^ JtJSt-Sv;l/f-4^tXFffl7FUXt±2 3 
0. 1 0. 3. ZVh^o 

[0 0 4 4] mmc. mM^^^ih(D7/^^A2m 

i:tD±t:t^-<;i/2{<:^t)St"§v;l/f-4^-vXFffl7F 
lyXti;2 3 0. 1 0. 3. 2T$)§o $fc. 
1 c07/^^A3*\m§ai5^^|giiL3}cMbT^^tU 

^;^3*^sS^^t^TfeO^ uOft^l/^^VSlc^fjS-rs 
■7;I/9'+-\'XFffl7FlxX{i2 3 0. 1 0. 3. 3Tfe 

[0 0 4 5] ^OTtii^Rl aTlis v;l/^4^^XF^'> 
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GK^-D-zmMHmmiM^ l aCD?iJffl#07/^^ 

A 1 A^SfSgl^^^MJllL BtcMf §v;l/f-4^i'XFffl7 
F^XcDUXF^lKtfb. ^ijffltifs^l a^^UXFrtO 
v;l/^4^^XF^'Vl/-7°fc#i)n-r§o T^b-S. fijfflt 

!^*i am mmmi3\cjtibi:ii. v;i/^+^x 
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(57) Abstract: 

Problem to be solved: To provide a virtual space 
sharing system capable of suppressing load to be 
applied to the conmiunication processing of a virtual 
space sharing server even when the number of user 
terminals is increased while efficiently suppressing 
the communication band of each user terminal. 
Solution: When avatar changing information is 
transmitted from plural user terminals 1, a multicast 
address management means 6 acquires the shared 
level of a partial area to which the avatar belongs 
and a multicast address corresponding to the shared 
level and a multicast communication means 8 
transmits updating information corresponding to the 
avatar changing information to plural user terminals 
1 by quality suited to respective user terminals 1 . 
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[Claims] 

[Claim 1] A virtual space sharing system provided 
with the following elements. 

(a) A plurality of user terminals that receive update 
information of each avatar which was connected by 
a network, shared the same virtual space, 
transmitted changed information of an avatar which 
moves in this virtual space, respectively, and was 
updated based on this changed information; 

(b) A virtual space sharing server that is connected 
to the mentioned above network, transmits update 
information of an avatar of a plurality of the 
mentioned above user terminals to a plurality of the 
mentioned above user terminals based on changed 
information of an avatar transmitted from arbitrary 
user terminals in a plurality of the mentioned above 
user terminals, and has the following elements; 
(bl) An object management means to divide the 
mentioned above virtual space into a plurality of 
sub -regions; 

(b2) A shared level setting-out means to set a shared 
level that determines quality of update information 
of sub-region where an avatar of a plurality of the 
mentioned above user terminals belongs based on 
distance between a plurality of the mentioned above 
sub-regions as each of a plurality of the mentioned 
above sub -regions; 

(b3) A multicast address assignment means that 
assigns a multicast address for transmitting update 
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information of an avatar of a plurality of the 
mentioned above user terminals for every shared 
level set as a plurality of the mentioned above sub- 
regions; 

(b4) A multicast address management means to 
acquire a multicast address corresponding to a 
shared level and this shared level of sub-region 
where an avatar of this arbitrary user terminal 
belongs when changed information of an avatar is 
transmitted from arbitrary user terminals in a 
plurality of the mentioned above user terminals; 
(b5) A multicast communication means to transmit 
update information of an avatar of a plurality of the 
mentioned above user terminals to a plurality of the 
mentioned above user terminals based on a shared 
level and a multicast address that were acquired by 
the mentioned above multicast address management 
means in quality suitable for each of a plurality of 
the mentioned above user terminals. 
[Claim 2] The virtual space sharing system 
according to claim 1 transmitting update 
information of an avatar to the mentioned above 
multicast group counted the number of participants 
to the mentioned above multicast group stored by 
the number memory of participants, and the number 
of participants is remembered, a plurality of the 
mentioned above user terminals are provided with a 
multicast group management tool that transmits a 
message for the mentioned above multicast address 
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to participate or break away to the same multicast 
group to the mentioned above virtual space sharing 
server, if the mentioned above message transmitted 
by the mentioned above multicast group 
management tool is received, the mentioned above 
virtual space sharing server includes the number 
memory means of participants that stores the 
number of participants to the mentioned above 
multicast group, and the mentioned above multicast 
communication means. 
[Claim 3] The virtual space sharing system 
according to claim 1 characterized by that the 
mentioned above multicast address assignment 
means assigns same multicast address to a plurality 
of the mentioned above sub -regions that constitute a 
field where the mentioned above shared level was 
set up, tiie mentioned above shared level setting-out 
means sets up a shared level that consists of a 
plurality of adjoining sub-regions in a plurality of 
the mentioned above sub-regions and which 
determines update information of low quality for 
every field. 

[Claim 4] The virtual space sharing system 
according to claim 1 characterized by that the 
mentioned above shared level setting-out means sets 
the mentioned above shared level as a plurality of 
the mentioned above sub-regions based on a 
communicating state of a plurality of the mentioned 
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above user terminals and a virtual space sharing 
server. 

[Claim 5] The virtual space sharing system 
according to claim 1 characterized by that a plurality 
of the mentioned above user terminals perform 
display processing of virtual space and the 
mentioned above shared level setting-out means sets 
the mentioned above shared level as a plurality of 
the mentioned above sub-regions based on load of 
virtual space display processing of a plurality of the 
mentioned above user terminals. 
[Claim 6] The virtual space sharing system 
according to claim 1 characterized by that the 
mentioned above shared level setting-out means sets 
the mentioned above shared level as a plurality of 
the mentioned above sub-regions based on the 
direction of an avatar of a plurality of the mentioned 
above user terminals. 

[Claim 7] The virtual space sharing system 
according to claim 1 setting up a shared level of the 
mentioned above particular part field based on a 
demand of detailed information of the mentioned 
above particular part field inputted by the mentioned 
above input processing means, a plurality of the 
mentioned above user terminals are provided with 
an input processing means that inputs a demand of 
detailed information of a particular part field from a 
user, and the mentioned above shared level setting- 
out means. 
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[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention shares 3D 
virtual space among a plurality of user terminals 
connected to the network, and relates to the virtual 
space sharing system that provides the environment 
where various communications are performed 
among the users of a user terminal. 
[0002] 

[Description of the prior art] Drawing 18 is a Hne- 
block diagram of the conventional 3D virtual space 
share device indicated by JP 7-288791 A, for 
example. Here, in order to explain simply, the case 
where a virtual share device accommodates 3 sets of 
terminals is shown. In drawing 18, 2010 is a virtual 
space sharing server, 201 1, 2012, 2013 is a circuit 
interface part, 2014 is a position information 
distribution part, 2015 is an interval calculating part, 

2016 is a look coincidence degree calculation part, 

2017 is an image thinning rate deciding part and 

2018 is an image thinning and a distribution part. 
2019, 2023, 2027 is the internal bus for image 
reception, 2020, 2024, 2028 is flie internal bus for 
image transmission, 2021, 2025, 2029 is the internal 
bus for position information reception, 2022, 2026, 
2030 is the internal bus for position information 
transmission, 2031 is the internal bus for distance 
calculation result transmission, 2032 is the internal 
bus for look coincidence degree calculation result 
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transmission, 2033 is the internal bus for the notice 
of an image thiiming rate, 2034, 2035, 2036 are 
communication lines. 

[0003] Next, operation is explained. The virtual 
space sharing server 2010 performs transmission 
and reception of a terminal (not represented), and an 
image and position information by the INS64 
circuits 2034, 2035, 2036. First, the data received 
from the circuits 2034, 2035, 2036 is received by 
the circuit interface parts 201 1, 2012, 2013, 
respectively. The circuit interface parts 201 1, 2012, 

2013 analyze the received data, and if they are 
images, they will transmit an image to image 
thinning and the distribution part 2018 by the 
internal buses 2019, 2023, 2027. 

[0004] The circuit interface parts 201 1, 2012, 2013 
will transmit position information to the position 
information distribution part 2014, the interval 
calculating portion 2015, and the look coincidence 
degree calculation part 2016 by the internal buses 
2021, 2025, 2029, if the received data is position 
information. The position information distribution 
part 2014 copies the position information received 
from the internal bus 2021, and transmits it to the 
circuit interface parts 2012, 2013 by the internal 
buses 2026, 2030. 

[0005] The position information distribution part 

2014 copies the position information received from 
the internal bus 2025, and transmits it to the circuit 
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interface parts 201 1 , 2013 by the internal buses 
2022, 2030. The position information distribution 
part 2014 copies the position information received 
from the internal bus 2029, and transmits it to the 
circuit interface parts 201 1, 2012 by the internal 
buses 2022,2026. 

[0006] The interval calculating portion 2015 
calculates the mutual distance d from the position 

information received by the internal buses 2021, 
2025, 2029. If the distance compared with length L 
of the depth of virtual space is 0<d<=L/4 if the 
value 4, it is L/4<d<=L/2 if the value 3, 
L/2<d<=3L/4 if the value 2, 3L/4<d<=L if the value 
1 is given, and it transmits to the image thinning rate 
deciding part 20 1 7 by the internal bus 203 1 . 
[0007] The look coincidence degree calculation part 
2016 calculates the intersecting angles ? of the look 
between users from the position information 
received by the insides 2021, 2025, 2029. When the 
view of a certain one person' s user and other users ' 
view have a lap, to the user the value 3, the value 2 
if it is 0< ?<=45'' when there is no lap, the value 1 if 
it is 45 < ?<=90°, the value 0 if it is 90 < ?<=1 80° is 
given, and it transmits to the image thinning rate 
deciding part 201 7 by the internal bus 2032. 
[0008] The image thinning rate deciding part 2017 
asks for the product of d and ? for every user, based 
on this value, it distributes proportionally, and it 
determines transmission bit rate distribution to each 
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user's terminal that the sum total will become 
64kbit/a second, and transmits it to image thinning 
and the distribution part 2018 by the internal bus 
2033. Image thinning and the distribution part 2018 
the image received from the internal buses 2023 and 

2027 in the internal bus 2020, in the internal bus 
2024, the image received from the internal buses 
2019 and 2027, based on the transmission bit rate 
distribution that received the image received from 
the internal buses 2019, 2023 by the internal bus 
2033 from the image thinning rate deciding part 
2017, respectively, it transmits to the internal bus 

2028 by performing thinning processing. 
[0009] The method whether thinning reduces a 
frame number/second, it reduces resolution or to 
reduce both is taken. The circuit interface parts 
201 1, 2012, 2013 send out the image received from 
the internal buses 2020, 2024, 2028, respectively to 
the circuits 2034, 2035, 2036, respectively. 
[0010] Drawing 19 is a drawing showing the 
network connection embodiment which this 3D 
virtual space sharing server uses. As shown on 
drawing 19, as for the network connection 
embodiment which this 3D virtual space sharing 
server uses, star type connection is taken. As for a 
terminal and 2103, in drawing 19, a pubHc network 
and 2105 are circuits an image server and 2104 
2101. 
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The terminal 2101 and the image server 2103 are 
connected to the public network 2104 by the circuit 
2105, and the information on 3D virtual space is 
transmitted to the terminal 2101 from the image 
server 2103. Here, the virtual space sharing server 
2010 in drawing 18 corresponds to the image server 
2103 in drawing 19. 
[0011] 

[Problems to be solved by the invention] As 
explained above, in the conventional 3D virtual 
space sharing system, when a server performs the 
offer of information of virtual space to many user 
terminals, it aims at efficient use of the 
communication band of a user terminal, since the 
information that sets up individually the quality of 
the offer of information to each user terminal and 
with which each user terminal is provided is 
transmitted based on the distance of the avatar of the 
user of each user terminal, and other avatars, etc., 
respectively, the transmitting processing to each 
user terminal increased with the increase in the 
number of user terminals, the load according to the 
communications processing of a server increased 
rapidly, and there was a problem of having great 
influence on the response performance of a system, 
etc. 

[0012] It is made in order that this invention may 
solve the above problems, in the virtual space 
sharing system that provides the environment where 
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share 3D virtual space among a plurality of user 
terminals connected to the network, and various 
communications are performed among the users of a 
user terminal, the sub -region that divides virtual 
space into sub -region and where the avatar of the 
user of a user terminal belongs when a server 
performs the offer of information of virtual space to 
many user terminals, by setting the shared level of 
each sub-region to a user terminal, setting up the 
quality of update information with a shared level 
based on distance with each sub-region, and 
assigning the channel for multicast communications 
for every shared level to each sub-region, even if the 
number of user terminals increases stopping the 
communication band of each user terminal 
efficiently, the virtual space sharing system that 
makes it possible to control the load according to 
the communications processing of a server is 
provided. 
[0013] 

[Means for solving the problem] The 1st invention 
is provided with the following elements, 
(a) A plurality of user terminals that receive update 
information of each avatar that was connected by a 
network, shared the same virtual space, transmitted 
changed information of an avatar that moves in this 
virtual space, respectively, and was updated based 
on this changed information; 
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(b) Virtual space sharing server that is connected to 
the mentioned above network, transmits update 
information of an avatar of a plurality of the 
mentioned above user terminals to a plurality of the 
mentioned above user terminals based on changed 
information of an avatar transmitted from arbitrary 
user terminals in a plurality of the mentioned above 
user terminals, and has the following elements; 
(bl) An object management means to divide the 
mentioned above virtual space into a plurality of 
sub-regions; 

(b2) A shared level setting-out means to set a shared 
level that determines quality of update information 
of sub-region where an avatar of a plurality of the 
mentioned above user terminals belongs based on 
distance between a plurality of the mentioned above 
sub-regions as each of a plurality of the mentioned 
above sub-regions; 

(b3) Multicast address assignment means that 
assigns a multicast address for transmitting update 
information of an avatar of a plurality of the 
mentioned above user terminals for every shared 
level set as a plurality of flie mentioned above sub- 
regions; 

(b4) A multicast address management means to 
acquire a multicast address corresponding to a 
shared level and this shared level of sub-region, 
where an avatar of this arbitrary user terminal 
belongs when changed information of an avatar is 
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transmitted from arbitrary user terminals in a 
plurality of the mentioned above user terminals; 
(b5) A multicast communication means to transmit 
update information of an avatar of a plurality of the 
mentioned above user terminals to a plurality of the 
mentioned above user terminals based on a shared 
level and a multicast address that were acquired by 
the mentioned above multicast address management 
means in quality suitable for each of a plurality of 
the mentioned above user terminals. 
[0014] A plurality of user terminals that have a 
multicast group management tool that transmits a 
message for the mentioned above multicast address 
to participate or secede from the 2nd invention to 
the same multicast group to the mentioned above 
virtual space sharing server, if the mentioned above 
message transmitted by the mentioned above 
multicast group management tool is received, a 
virtual space sharing server that has the number 
memory means of participants which stores the 
number of participants to the mentioned above 
multicast group, and the mentioned above multicast 
communication means, the number of participants to 
the mentioned above multicast group stored by the 
number memory hand of participants is counted, and 
it has a multicast communication means to transmit 
update information of an avatar to the mentioned 
above multicast group the number of participants 
was remembered to be. 
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[0015] A shared level setting-out means to set up a 
shared level that the 3rd invention becomes from a 
plurality of adjoining sub-regions in a plurality of 
the mentioned above sub-regions and which 
determines update information of low quality for 
every field, a shared level setting-out means to set 
up a shared level that divided a plurality of the 
mentioned above sub-regions into a field which 
consists of a plurality of adjoining sub-regions and 
which determines update information of low quality 
for every field, a plurality of the mentioned above 
sub-regions which constitute a field where the 
mentioned above shared level was set up are 
equipped with a multicast address assignment means 
that assigns same multicast address. 
[0016] The 4th invention is provided with a shared 
level setting-out means to set the mentioned above 
shared level as a plurality of the mentioned above 
sub-regions, based on a communicating state of a 
plurality of the mentioned above user terminals and 
a virtual space sharing server. 
[0017] The 5th invention is provided with a shared 
level setting-out means to set the mentioned above 
shared level as a plurality of the mentioned above 
sub-regions, based on load of virtual space display 
processing of a plurality of user terminals that 
perform display processing of virtual space, and a 
plurality of the mentioned above user terminals. 
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[0018] The 6th invention is provided with a shared 
level setting-out means to set the mentioned above 
shared level as a plurality of the mentioned above 
sub-regions, based on the direction of an avatar of a 
plurality of the mentioned above user terminals. 
[0019] A plurality of user terminals that have an 
input processing means as which the 7th invention 
inputs a demand of detailed information of a 
particular part field from a user, and a shared level 
setting-out means, it has a shared level setting-out 
means to set up a shared level of the mentioned 
above particular part field based on a demand of 
detailed information of the mentioned above 
particular part field inputted by the mentioned above 
input processing means. 
[0020] 

[Embodiment of the invention] An embodiment 1. 
Next, this embodiment of the invention 1 is 

described with reference to drawings. Drawing 1 is 
a line-block diagram of the virtual space sharing 
system of Embodiment 1. In drawing 1, the user 
terminal 1 (la, lb, Ic, Id, le) that a user uses, 2 is a 
virtual space sharing server, 3 is an object 
management means, 4 is a shared level setting-out 
means, 5 is a multicast address assignment means, 6 
is a multicast address management means, 7 is a 
multicast group management tool, 8 is a multicast 
communication means, 9 is an update information 
transmitting means, 10 is an update information 
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reception means. Although it means that the 
multicast group management tool 7 and the update 
information transmitting means 9 were formed in 
the user terminal 1 a in drawing 1 , the multicast 
group management tool 7 and the update 
information transmitting means 9 are formed in the 
user terminals lb, Ic, Id, le as well as the user 
terminal la (the user terminal lb of drawing 1). 
Although not represented to Ic, Id, 1 e, the multicast 
group management tool 7 and the update 
information transmitting means 9 are established, 
respectively. 

[0021] Drawing 2 is a drawing showing signs that 
divided virtual space into the 16 sub-regions Ll- 
L16, and the user terminal's 1 the avatar Al - A5 of 
a user have been arranged. Drawing 3 is a drawing 
showing signs that the quahty at the time of setting 
the shared level of each sub-region as 4 steps, 0, 1, 
2, 3, and providing the information on the sub- 
region L3 was defined. Drawing 4 is a drawing 
showing signs that the multicast address was 
assigned to 4 steps of shared levels of each sub- 
region. A multicast address is an address for 
communication when transmitting the information 
on avatar belonging to each sub-region to the user 
terminal 1 . Drawing 5 is a drawing showing the 
shared level set as each sub-region, and the 
multicast address corresponding to a shared level to 
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the sub -region where the avatar Al of the user 
terminal 1 belongs. 

[0022] Next, operation is explained. Drawing 6 is 
the flow chart that expresses operation of the virtual 
space server 2, and drawing 7 is the flow chart 
showing operation of the user terminal 1. The user 
terminal 1 shall share the same virtual space. The 
user of the user terminal 1 can operate his avatar A, 
and can move the inside of virtual space. The object 
management means 3 divides virtual space into a 
plurality of sub-regions LI -LI 6, as shown on 
drawing 2, and it manages to which sub-region L 
each object belongs (Step SI). 
[0023] In the avatar Al of the user of the user 
terminal la, the avatar A2 of the user of the user 
terminal lb drawing 2 to sub-region L6 to the sub- 
region L7. It is shown that avatar A3 of the user of 
the user terminal Ic is located in the sub-region L3, 
avatar A4 of the user of the user terminal Id is 
located in the sub -region LI 1 , and avatar A5 of the 
user of the user terminal le is located in the sub- 
region LI 6, respectively. 
[0024] Here, avatar A3 of the user of the user 
terminal Ic belonging to the sub-region L3 changes 
information to its avatar A3, and the changed 
information of avatar A3 is explained taking the 
case of the user terminal 1 receiving by the virtual 
space sharing server 2. Here, the step number of a 
shared level is made into 4 steps. 
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First, the shared level setting-out means 4 sets up 
the shared level to each sub-region for every sub- 
region based on the distance between sub-regions 
(Step S2). The shared level set as each sub-region to 
the sub -region L3 at drawing 3 is shown. 
[0025] Next, the multicast address quota means 5 
assigns the multicast address for every shared level 
of each sub-region (Step S3). The multicast address 
assigned to drawing 4 for every shared level of each 
sub -region is shown. 

[0026] Next, the multicast address management 
means 6 acquires the shared level set up by the 
shared level setting-out means 4. For example, in 
the sub -region L3, to sub -region L6 to which the 
avatar A 1 of the user terminal la belongs, the shared 
level 2 is set up and the multicast address 
management means 6 acquires the shared level 2. 
[0027] The multicast address management means 6 
acquires the multicast address corresponding to a 
shared level out of the multicast address assigned 
for every shared level of each sub-region by the 
multicast address assignment means 5. The 
multicast address with which the multicast address 
to acquire was assigned to the shared level 2 of the 
sub -region L3 here out of the multicast address for 
every shared level shown on drawing 4, for example 
is 230.10.3.2. 
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[0028] Similarly the shared level 2 is set to the sub- 
region L7, where the avatar A2 of the user terminal 
lb belongs to the sub-region L3 and the multicast 
address corresponding to this shared level 2 is 

230.10.3.2 shown on the shared level 2 of L3 of 
drawing 4. The shared level 3 is set to the sub- 
region L3 where avatar A3 of the user terminal Ic 
belongs to the sub-region L3, and the multicast 
address corresponding to this shared level 3 is 

230.10.3.3 shown on the shared level 3 of L3 of 
drawing 4. 

[0029] The shared level 1 is set to the sub-region 
LI 1 where avatar A4 of the user terminal Id 

belongs to the sub-region L3, and the multicast 
address corresponding to this shared level 1 is 
230.10.3.1 shown on the shared level 1 of L3 of 
drawing 4. The shared level 0 is set to the sub- 
region LI 6 where avatar A5 of the user terminal le 
belongs to the sub-region L3, and the multicast 
address corresponding to this shared level 0 is not 
assigned. 

[0030] Thus, the multicast address management 
means 6 processes similarly about sub-regions other 

than sub-region L3, and the list of multicast 
addresses corresponding to the shared level set up to 
sub -region L6 to which the avatar Al of the user 
terminal la belongs is generated (step S4). 
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[003 1] Drawing 5 shows the conversion table of the 
shared level set as each sub-region, and the 
multicast address corresponding to a shared level to 
sub -region L6 to which the avatar Al of the user 
terminal 1 a belongs. 

[0032] That is, the shared level 2 corresponding to 
sub-region L6 is set to the sub-region LI of drawing 
5, and 230. 1 0. 1 .2 by which the multicast address of 
this shared level 2 was assigned to the shared level 2 
of the sub -region LI of drawing 4 is shown. The 
shared level 2 corresponding to sub-region L6 is set 
to the sub-region L2 of drawing 5, and 230.10.2.2 
by which the multicast address of this shared level 2 
was assigned to the shared level 2 of the sub -region 
L2 of drawing 4 is shown. Next, in other sub- 
regions of drawing 5, the shared level and the 
multicast address are shown on a similar manner. 
[0033] On the other hand with the user terminal la, 
the multicast group management tool 7, the list of 
multicast addresses about sub -region L6 to which 
the avatar Al of the user of the user terminal la 
managed by the multicast address management 
means 6 belongs is acquired (Step SI 1), the user 
terminal 1 a participates in the multicast group in a 
list (Step SI 2). That is, in the user terminal la, it 
participates in the multicast group of the multicast 
address 230.10.3.2 to the sub-region L3. 
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[0034] Similarly with the user termiaal lb, it 
participates in the multicast group of the multicast 
address 230.10.3.2, in the user terminal Ic, it 
participates in the multicast group of the multicast 
address 230.10.3.3, participates in the multicast 
group of the multicast address 230.10.3.1 in the user 
terminal Id, and does not participate in a multicast 
group in the user terminal le. 
[0035] If avatar A3 of the user of the user terminal 
Ic belonging to the sub-region L3 changes into the 
information on its avatar A3, the update information 
transmitting means 9 of the user terminal Ic will 
transmit the changed information of avatar A3 to the 
virtual space sharing server 2. In the virtual space 
sharing server 2, the update information reception 
means 10 receives the changed information of 
avatar A3 (Step S5) and the object management 
means 3 shows that the sub-region where avatar A3 
belongs is L3 (Step S6). 

[0036] The multicast address management means 6 
acquires the multicast address out of the conversion 
table of the shared level assigned to the sub-region 
L3 where avatar A3 belongs, and the multicast 
address. The multicast communication means 8 is 
the quality 1 at the multicast group of the multicast 
address 230.10.3.1, by the quality 2, the update 
information of avatar A3 is transmitted to the 
multicast group of the multicast address 230.10.3.3 
in the quality 3 at the multicast group of the 
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multicast address 230.10.3.2 (Step S7). Here, the 
update information to transmit turns into more 
nearly quality information in order of the quality 1 , 
2,3. 

[0037] In the user terminal la, the update 
information of the quality 2 transmitted to the 
multicast address 230.10.3.2 is received (Step SI 3). 
Similarly, in the user terminal lb, the update 
information of the quality 2 transmitted to the 
multicast address 230.10.3.2 is received. In the user 
terminal Ic, the update information of the quality 3 
transmitted to the multicast address 230.10.3.3 is 
received. In the user terminal Id, the update 
information of the quality 1 transmitted to the 
multicast address 230.10.3.1 is received. The update 
information about avatar A3 is not received in the 
user terminal le. 

[0038] In a virtual space sharing server, the avatar 
of the user of the user terminal 1 moves ranging 
over sub -region, and when change arises in the sub- 
region where an avatar belongs, the multicast 
address management means 6 performs 
reproduction of the list of multicast addresses (Step 
S8). 

[0039] As mentioned above, according to this 
embodiment, to each user terminal, a virtual space 
sharing server is quality in the update information 
about the sub-region near a user's avatar, and can 
provide the update information about long distance 
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sub-region by low quality from a user's avatar. 
Thus, since reducing the communication band to a 
user terminal effectively by transmitting the update 
information of different quality using multicast 
communication can be realized, increase of the 
communication load of a virtual space sharing 
server can be controlled and it has the advantage 
that a large-scale virtual space sharing system can 
be built. 

[0040] An embodiment 2. Next, this embodiment of 
the invention 2 is described with reference to 
drawings. Drawing 8 is a line-block diagram of the 
virtual space sharing system of Embodiment 2. In 
drawing 8, the user terminal la, lb, Ic that a user 
uses, 2 is a virtual space sharing server, 3 is an 
object management means, 4 is a shared level 
setting-out means, 5 is a multicast address 
assignment means, 6 is a multicast address 
management means, 7 is a multicast group 
management tool, 8 is a multicast communication 
means, 9 is an update information transmitting 
means, 10 is an update information reception means, 
11 is the number memory means of participants. 
Drawing 9 is a drawing showing signs that divided 
virtual space into the 16 sub -regions LI -LI 6, and 
the user terminal' s 1 the avatar Al - A3 of a user 
have been arranged. 
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[0041] Next, operation is explained. Drawing 9 
shows that the avatar Al of the user terminal la is 
located in sub-region L6, the avatar A2 of the user 
terminal lb is located in the sub -region L7, and 
avatar A3 of the user terminal Ic is located in the 
sub-region L3. Here, avatar A3 of the user of the 
user terminal Ic belonging to the sub -region L3 
changes information to its avatar A3, and the 
changed information of avatar A3 is explained 
taking the case of the user terminal 1 receiving by 
the virtual space sharing server 2. 
[0042] First, the shared level setting-out means 4 
sets up 4 steps of shared levels for every sub-region 
based on the distance between sub-regions. The 
shared level that the sub-region L3 sets up to each 
sub -region is shown on drawing 3. The multicast 
address assignment means 5 assigns the multicast 
address to each shared level, as shown on drawing 
4. 

[0043] The multicast address management means 6 
acquires the multicast address assigned to the shared 
level which each sub-region set up, and the shared 
level. For example, the multicast address with which 
the shared level 2 is set up to sub-region L6 to 
which the avatar Al of the user terminal la belongs, 
and the sub-region L3 corresponds is 230.10.3.2. 
[0044] Similarly the shared level 2 is set up to the 
sub-region L7 where the avatar A2 of the user 
terminal lb belongs, and the multicast address 
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corresponding to this shared level 2 is 230.10.3.2. 
The shared level 3 is set up to the sub-region L3 
where avatar A3 of the user terminal Ic belongs, 
and the multicast address corresponding to this 
shared level 3 is 230.10.3.3. 
[0045] In the user terminal la, the multicast group 
management tool 7 acquires the list of multicast 
addresses about sub-region L6 to which the avatar 
Al of the user of the user terminal la managed by 
the multicast address management means 6 belongs, 
the user terminal la participates in the multicast 
group in a list. That is, in the user terminal la, it 
participates in the multicast group of the multicast 
address 230.10.3.2 to the sub-region L3. 
[0046] Similarly, in the user terminal lb, it 
participates in the multicast group of the multicast 
address 230.10.3.2, and partic^ates in the multicast 
group of the multicast address 230. 10.3.3 in the user 
terminal Ic. 

[0047] When the multicast group management tool 
7 performs the intervention or secession to a 
multicast group, it transmits the participating 
message or secession message to a multicast group 
to the virtual space sharing server 2. If the 
participating message or secession message to a 
multicast group is received from the user terminal 1, 
the number memory means 1 1 of participants will 
update the number of participants to each multicast 
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group, and will store the virtual space sharing server 
2. 

[0048] If avatar A3 of the user of the user terminal 
Ic belonging to the sub-region L3 changes into the 
information on its avatar A3, the update information 
transmitting means 9 of the user terminal Ic will 
transmit the changed information of avatar A3 to the 
virtual space sharing server 2. In the virtual space 
sharing server 2, the update information reception 
means 10 receives the changed information of 
avatar A3, and the object management means 3 
shows that the sub-region where avatar A3 belongs 
is L3. 

[0049] The conversion table of the shared level 
assigned to the sub-region L3, where avatar A3 
belongs by the multicast address management 
means 6, and the multicast address is acquired, the 
multicast communication means 8 counts the 
number of participants of the multicast group stored 
by the number memory means 1 1 of participants, 
and the number of participants does not transmit the 
update information of avatar A3 to the multicast 
group of zero. Namely, the multicast 
communication means 8 counts the number of 
participants of the multicast group stored by the 
number memory means 1 1 of participants, when the 
number of participants is stored by the multicast 
group, in this example that transmits the update 
information of an avatar to this multicast group. 
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To the multicast group of the address 230.10.3.2 for 
multicastings, in the quality 2 , in the quality 3, the 
update information of avatar A3 is transmitted to the 
multicast group of the address 230.10.3.3 for 
multicastings, and the number of participants does 
not transmit to it to the multicast group of the 
address 230. 10.3. 1 for multicastings that is zero. 
[0050] In the user terminal la, the update 
information of the quality 2 transmitted to the 
address 230.10.3.2 for multicastings is received. 
Similarly, in the user terminal lb, the update 
information of the quality 2 transmitted to the 
address 230.10.3.2 for multicastings is received. In 
the user terminal Ic, the update information of the 
quality 3 transmitted to the address 230.10.3.3 for 
multicastings is received. 

[0051] According to this embodiment, as mentioned 
above the virtual space sharing server 2, before 

performing transmission to a multicast group, in 
order not to perform useless multicast-transmissions 
processing by counting the number of participants 
of a multicast group, it has the advantage that 
mitigation of the transmitting processing to the user 
terminal 1 and saving of a communication band can 
be performed. 

[0052] An embodiment 3. Although the multicast 
address of the number of shared levels was 
individually assigned to each sub-region in the 

embodiment more than, by this embodiment, there 
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is little traffic for sharing of the information on low 
quality, and how to share the multicast address for 
the influence that it has to the communication band 
of a user terminal to share the information on low 
quality to a plurality of sub-regions which adjoin in 
consideration of a small thing is explained. 
[0053] Drawing 10 is the drawing that divided 
virtual space into the 16 sub-regions L1-L16. 
Drawing 1 1 is the drawing that assigned the 
multicast address for every shared level to each sub- 
region. As shown on drawing 10, virtual space shall 
be divided into LI 6 from the sub-region LI. The 
example in the case of making 4 adjoining sub- 
regions share the multicast address assigned to the 
shared level 1 of low quality is shown on drawing 
11. 

[0054] Thus, the 4 adjoining sub-regions LI, L2, 
L5, L6 use common 230. 1 0. 101 . 1 as a multicast 

address of the shared level 1 , similarly, it is shown 
that L3, L4, L7, L8 use 230.10.102.1, L9, LIO, L13, 
L14use 230.10.103.1, and LI 1,L12,L15,L16 are 
using 230.10.104.1. Also in this embodiment for 
which a plurality of adjoining sub-regions uses the 
multicast address , fundamental operation is the 
same as Embodiment 1 . Although this embodiment 
shows the example that shares the multicast address 
of the shared level 1, the multicast address of other 
shared levels may be shared. 
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[0055] When the number of the usable multicast 
addresses has restriction as mentioned above 
according to this embodiment, when adjoining sub- 
region shares the multicast address that the 
influence of the communication band on the user 
terminal 1 uses for information sharing of small low 
quality, it has the advantage that the number of the 
multicast addresses to assign can be stopped. 
[0056] An embodiment 4. This embodiment 
explains the difference of communication 
performance as opposed to a user terminal, namely, 
in consideration of the communicating state of a 
person terminal and a virtual space sharing server, 
the example in which setting out of a shared level is 
performed and makes a change is explained. 
Drawing 12 is the drawing that raised the shared 
level of each sub-ring boundary to sub-region L6 to 
the user terminal la with the avatar Al . Drawing 13 
is a drawing showing the shared level of each sub- 
ring boundary to the usual user terminal lb that has 
the avatar A2 in sub -region L6. Drawing 14 is the 
drawing that lowered the shared level of each sub- 
ring boundary to sub-region L6 to the user terminal 
Ic with avatar A3. 

[0057] As the communication performance of the 
user terminal 1 shown on drawing 12 to the user 
terminal la with high communication performance, 
the shared level was raised in this embodiment, and 
to the user terminal Ic with low communication 



29 



performance, as shown on drawing 14, the shared 
level is lowered. When the shared level to the user 
terminal 1 is set up and changed, fundamental 
operation is the same as Embodiment 1 . 
[0058] According to this embodiment, it has the 
advantage that the information on quality were 
suitable for the communication environment of the 
user terminal 1 can be provided, by taking into 
consideration the performance difference of 
communication of the user terminal 1 as mentioned 
above. 

[0059] An embodiment 5. This embodiment 
explains the example in which setting out of a 

shared level is performed and makes a change in 
consideration of the performance difference of 
virtual space display processing to a user terminal. 
Drawing 12 is the drawing that raised the shared 
level of each sub-ring boundary to sub-region L6 to 
the user terminal la with an avatar. Drawing 13 is a 
drawing showing the shared level of each sub -ring 
boundary to the usual user terminal lb that has an 
avatar in sub-region L6. Drawing 14 is the drawing 
that lowered the shared level of each sub-ring 
boundary to sub -region L6 to the user terminal Ic 
with an avatar. 

[0060] As the virtual space display processing 
performance of the user terminal 1 shown on 
drawing 12 to the user terminal la with high virtual 

space display processing performance, the shared 
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level was raised in this example, and to the user 
terminal Ic with low virtual space display 
processing performance, as shown on drawing 14, 
the shared level is lowered. Also in this embodiment 
that set up the shared level to the user terminal 1, 
and was changed, fundamental operation is the same 
as Embodiment 1. 

[0061] According to this embodiment, it has the 
advantage that the information on quality were 
suitable for the display processing environment of 
the user terminal 1 can be provided, as mentioned 
above by taking into consideration the performance 
difference of virtual space display processing of the 
user terminal 1 . 

[0062] An embodiment 6. This embodiment 
explains the example that sets up a shared level with 
each sub-region and is changed by the direction of 
the avatar of a user terminal. Drawing 15 is a 
drawing showing a shared level with other sub- 
regions to the sub-region where the avatar of the 
user terminal 1 at the time of dividing virtual space 
into the 16 sub-regions LI -LI 6, and having 
arranged the avatar of the user of the user terminal 1 
to direction of the sub-region L2 at sub-region L6 
belongs. 

[0063] The shared level of the sub-region LI of the 
front with much information with which a user is 
provided, L2, L3, L4 is raised in drawing 15, and 
signs that the shared level of the sub-region L9 of 
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back with little information with which a user is 
provided, LIO, LI 1, L12 is lowered are shown. Also 
in this embodiment that sets up the shared level to 
the user terminal 1 , and was changed, fundamental 
operation is the same as Embodiment 1 . 
[0064] According to this example, it has the 
advantage that the user of the user terminal 1 is 
provided with useful information for high quality, 
and the information that is not useful can be 
provided by low quality, by taking into 
consideration the direction of the avatar of the user 
terminal 1 as mentioned above. 
[0065] An embodiment 7. This embodiment 
explains the example which is its volition, and the 
user of a user terminal sets up and changes a shared 
level with each sub -region. Drawing 16 is a drawing 
showing the shared level of other sub-regions to the 
sub-region where the avatar of the user terminal 1 at 
the time of dividing virtual space into the 16 sub- 
regions LI -LI 6, and having arranged the avatar of 
the user of the user terminal 1 to sub-region L6 
belongs. Drawing 17 is a lin^block diagram of the 
virtual space sharing system of Embodiment 7. In 
drawing 17, 12 is an input processing means. 
[0066] In drawing 16, while a user locates an avatar 
in sub-region L6, interest shall be shown on the 
object P belonging to the sub-region L3. A user 
demands the detailed information on the sub-region 
L3 from the input processing means 12. 
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The input processing means 12 requires change of 
the shared level to the sub-region L3 set up of the 
virtual space sharing server 2. Then, the shared level 
to the sub-region L3 where the shared level setting- 
out means 4 of the virtual space sharing server 2 is 
set up is changed, and one step of shared levels of 
the sub -region L3 to L6 to that the avatar of the user 
terminal 1 belongs are raised to 3 from 2. Also in 
this embodiment that sets up the shared level to the 
user terminal 1, and was changed, fundamental 
operation is the same as Embodiment 1. 
[0067] Since it can be based on the demand from the 
user of the user terminal 1 and a shared level can be 
arbitrarily set up and changed to each sub -region 
according to this example as mentioned above, it 
has the advantage that information can be provided 
in the quality with which a demand of the user of 
the user terminal 1 is filled. 
[0068] 

[Effect of the invention] This invention is 
constituted as explained above, it does an effect as 
taken below so. 

[0069] In the 1st invention, when the changed 
information of an avatar is transmitted from a 
plurality of user terminals, based on the multicast 
address corresponding to the shared level and this 
shared level of the sub-region where this avatar 
belongs, since the communication band to a user 
terminal is decreased by transmitting the update 
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information corresponding to the changed 
information of an avatar to a plurality of user 
terminals in quality suitable for each of a plurality 
of user terminals, even if the number of user 
terminals increases, the load according to the 
communications processing of a virtual space 
sharing server can be controlled. 
[0070] In the 2nd invention, a multicast 
communication means, by transmitting the update 
information of an avatar to a multicast group with 
same multicast address transmitted to the number 
memory means of participants with the user 
terminal to the multicast group the message for 
participating or breaking away was remembered to 
be, since useless multicast-transmissions processing 
is not performed, the communication band to a user 
terminal can be reduced and a communication band 
can be saved. 

[0071] In the 3rd invention, set up the shared level 
that consists of a plurality of sub -regions and that 
determines the update information of low quality for 
every field, and the multicast address assignment 
means, the number of multicast addresses can be 
stopped by assigning the same multicast address to a 
plurality of sub -regions that constitute the field 
where the shared level was set up. 
[0072] In the 4th invention, the shared level setting- 
out means can provide the information on quality 
were suitable for the display processing 
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environment of the user terminal, by setting a shared 
level as a plurality of sub-regions based on the 
communicating state of a plurality of user terminals 
and a virtual space sharing server. 
[0073] In the 5th invention, the shared level setting- 
out means can provide the information on quality 
were suitable for the display processing 
environment of the user terminal, by setting a shared 
level as a plurality of sub-regions based on the load 
of virtual space display processing of a plurality of 
user terminals. 

[0074] In the 6th invention, based on the direction 
of the avatar of a plurality of user terminals, by 

setting the mentioned above shared level as a 
plurality of sub -regions, a shared level setting-out 
means provides the user of a user terminal with 
useful information for high quality, and can provide 
the information that is not useful according to low 
quality. 

[0075] In the 7th invention, the shared level setting- 
out means can provide the information on quality 
that a demand of the user of a user terminal is filled, 
by setting up the shared level of a particular part 
field based on the demand of the detailed 
information of a particular part field inputted by the 
input processing means. 
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[Brief description of the drawings] 

[Drawing 1] is the line-block diagram of the virtual 
space sharing system of Embodiment 1. 
[Drawing 2] is the drawing that divided virtual 
space in Embodiment 1 and has arranged a user's 
avatar. 

[Drawing 3] is the drawing that set the shared level 
of each sub-region as 4 steps in Embodiment 1. 
[Drawing 4] is the drawing that assigned the 
multicast address to 4 steps of shared levels of each 
sub -region in Embodiment 1 . 
[Drawing 5] is the drawing showing the multicast 
address corresponding to the shared level and shared 
level that were set as each sub -region in 
Embodiment 1 . 

[Drawing 6] is the flow chart showing operation of 
the virtual space server 2 in Embodiment 1 . 
[Drawing 7] is the flow chart showing operation of 
the user terminal 1 in Embodiment 1 . 
[Drawing 8] is the line-block diagram of the virtual 
space sharing system of Embodiment 2. 
[Drawing 9] is the drawing that divided virtual 
space in Embodiment 2 and has arranged a user's 
avatar. 

[Drawing 10] is the drawing that divided virtual 
space in Embodiment 3. 
[Drawing 1 1] is the drawing that assigned the 
multicast address for every shared level in 
Embodiment 3. 
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[Drawing 12] is the drawing that raised the shared 
level of each sub-ring boundary to the user terminal 
1 a in Embodiment 4. 

[Drawing 13] is the drawing showing the shared 
level of each sub -ring boundary to the usual user 
terminal lb in Embodiment 4. 
[Drawing 14] is the drawing that lowered the shared 
level of each sub-ring boundary to the user terminal 
la in Embodiment 4. 

[Drawing 15] is the drawing showing the shared 
level of other sub-regions to direction of the avatar 
of the user terminal la in Embodiment 6. 
[Drawing 16] is the drawing showing the shared 

level of other sub-regions to the sub-region where 
the avatar of the user terminal la belongs in 
Embodiment 7. 

[Drawing 17] is the line-block diagram of the virtual 
space sharing system of Embodiment 7. 
[Drawing 1 8] is the line-block diagram of the 
conventional 3D virtual space share device. 
[Drawing 19] is the drawing showing the network 
connection embodiment which the 3D virtual space 
sharing server of the conventional 3D virtual space 
share device uses. 



[Description of numerals] 

1 A user terminal, 2 A virtual space sharing server, 

3 An object management means, 

4 A shared-level setting-out means. 
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5 A multicast address assignment means, 

6 A multicast address management means, 

7 A multicast group management tool, 

8 A multicast communication means, 

9 An update information transmitting means, 

10 An update information reception means, 

1 1 The number memory means of participants, 

12 An input processing means 
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